SH2 and SH3 domains: potential targets for anti-cancer drug design.
Protein-tyrosine kinases interact with a diverse group of signaling molecules that share common structural elements known as Src homology 2 and 3 (SH2 and SH3) domains. SH2 domains bind with high affinity to peptide sequences within target proteins that contain phosphorylated tyrosine residues, but have no affinity for the unphosphorylated sequence. This property allows activated tyrosine kinases to initiate signal transduction by recruiting downstream effectors with SH2 domains. SH3 domains also mediate protein-protein interaction. Target sequences for SH3 domains are rich in proline and hydrophobic amino acids, but do not require phosphorylation. SH2- and SH3-mediated protein-protein interactions are required for the transmission of proliferative signals initiated by tyrosine kinases (e.g., Ras activation or stimulation of phosphatidylinositol-3' kinase activity). Peptidomimetic ligands based on the sequence of target proteins for SH2 and SH3 domains may represent new lead compounds for the therapy of proliferative diseases that are dependent upon constitutively activated tyrosine kinases (e.g., BCR/ABL in chronic myelogenous and acute lymphocytic leukemias or HER-2/Neu in breast and ovarian cancer.